JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. Abstract. Leaf-area index (LAI, the projected total surface area of foliage per unit ground area) of an old-growth Douglas-fir stand in western Oregon was estimated from litterfall, light interception, sapwood cross-sectional area, and tree diameter. Estimates made by the first three techniques were similar, but the estimate based on tree diameter was twice as high as the others. For large trees with variable amounts of live crown, estimates of leaf area based on tree diameter appear to be inaccurate; therefore, the exceedingly high leaf-area indices previously reported for Douglas-fir forests are unreliable. Sapwood cross-sectional area varies in correspondence with the canopy area and therefore is a better estimator of leaf area on large trees. Maximum LAI estimates based on sapwood area are similar to those for other temperate coniferous forests.
INTRODUCTION
Accurate leaf-area measurements are critical for estimating fluxes of carbon, solar energy, and water in forested ecosystems. Photosynthesis, transpiration, respiration, and light interception can be directly related to leaf area (Gholz et al. 1976, Jarvis and Leverenz 1983), and these processes underlie correlations between leaf-area index (LAI, the projected surface area of foliage per unit ground area) and productivity (Gholz 1982, Schroeder et al. 1982 , Waring 1983 . Area is preferred to biomass as a measure of leaf amount because leaf mass changes from top to bottom of the canopy (Lewandowska and Jarvis 1977, Nygren and Kellomaki 1983) and varies seasonally ) and with leaf age (Pike et al. 1977) .
Leaf area increases for at least 40 yr in Douglas-fir stands (Long and Turner 1975) and then tends to equilibrate at a value apparently determined by site water balance (Grier and Running 1977) and fertility (Waring et al. 1978) . The equilibrium LAI is essentially independent of stand density (Whitehead 1978 We estimated LAI first from foliage litterfall, with the assumption that the forest is at equilibrium leaf area ( Rates of leaf-biomass turnover for old-growth Douglas-fir in the Andrews forest were corrected for age differences in specific leaf area in order to obtain an annual turnover rate ( In variable-plot sampling, each sampled tree represents a known number of other trees per hectare; therefore, the leaf area of an individual tree can be converted to leaf area per hectare. The conversion factor is calculated by dividing the basal area factor by the basal area of the individual tree. The sum of prod- Lower leaf-area indices in the old-growth forests of the Pacific Northwest have an important implication for ecosystem studies. Estimates of foliar nutrient pools and canopy interception of precipitation will be substantially lower. However, the most important effects will be on ecosystem carbon budgets. The canopies of these forests probably assimilate substantially less carbon than we previously thought. The effect on estimates of forest productivity is likely to be rather small, however, in that the layers of leaves at the bottom of the canopy were never assumed to contribute much carbon to the functioning of the tree. Their carbonassimilation rates were expected to be low (Schulze et al. 1977) and to barely exceed their maintenance respiration requirements (Waring and Schlesinger 1985) .
